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VSAT Architecture
Outdoor Unit

+ 2.4/1.2 meter offset fed parabolic dish

= 4 12 watt transmitter

— S0:1id state frequency doubler
— 50 W Ku band TWTA driver
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VSAT Architecture
|ndoor Unit

+ Control Processor
+ TDMA Hardware
+ SMSK Modem

+ Public Switched Network (PSN)
Compatible Terrestrial Interface

+ 1.792 Mbps Throughput (28 -64 kbps
circuits)
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VSAT Beam  Antenna
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L:nk Margins

Uplink
Size Margin
24m  >11dB
24m  <1.0dB
2m  ~53dB
24m  ~3.3dB
2.4m > 11 dB

Sownlink
Margin

4.7-7.7 dB
4.0 dB
3.8-6.7 dB

3.8-50dB

2.0-4.7 dB
6.0-7.3dB

Uplink and downlink BSR performance in clear sky *
conditions 1s typically 3.3E-10 excluding the fast
varying thermal per:od.



%{ Rain Fade Algorithm
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Characterization

+ Validate VSAT Downlink Signal Measurement
+ Measure Rain Fade Avallability for VSATS
+ Measure BER Avallability for VSATS

+ Measure Parformance as a Function of Fade Rate



&%{ Downlink Signal Level
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Estimation

+ Sample the VSAT demodulator output
voltage of the center bit of 1'sand O’s
triplets

< W08 Spot >
Reference Burst IDOWHlan Traffic Burst
Preamble TEW Outbound Orderwire FEl;th?

—————— 640 bits ——————
D

L> Sample no more than 128 occurrehces of 000orl11l




ﬁ%{ﬂ Downlink Signal Level

Estimation

1

» Accumulate 128 samples, v,, from each of the 75
frames in a superframe; i.e. | = 9600

- Estimate E/N,, from the 9600 samples using the
mean to variance method and store in aring buffer

E/N( J) = function(v;;) where | = superframes; let E(j) = (E¢/N); \

' E(Q) | EQ) | E@) | E(G) | E(6) | E() | E@®) | E©) |E(10) |E(11) |E(12) |E(13) | E(14)

oSy

‘4 | 133y perframeringbuffer




e Calculate the1second (
average of E(j) thru E(j+12) and report to
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Downlink Signal Level
Estimation
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Mas ter Cxetrol Station every 2 to 13 superframes.
E(3) ‘E(4) E(5) | E(6) | E(7) | E(8) | E(9) |E(0)F E(n) |E(12) |E(13) |E(14) | E(15)
Average E(3) thru E(15) = Estimated E,/N »  MCS
E(5) | E6) | E() | E®) | E© [E(10) [E(n) |E(12) |E(13) |E(14) | EA5) |E(16) |E(17)

g

Average E(5) thru E(I 7) = Estimated E /N,

—+» MCS




2y Measurement Impact of 1 Sec. Running Average
Fade Duration -1 sec., Fade Rate - 3 dB/sec

23 — i

E/N,dB

A1 74

20 P ; e

| g

1 2 3 4 5 6 7 8 9 10 12 13 14 15 6 17 - 18-

Time, sec

+ 1 sec. average of 150 ms data



Measurement Impact of 1 Sec. Running Average
Fade Duration -1 sec., Fade Rate -1 dB/sec
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1 min. Fade Data for
VSAT #7, 1/20/95

Fade
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1 min Fade Data for VSAT #7, Feb..
995

Hours, GMT

Day Of Year

(The variations in signal level in the 1700 - 2300 GMT
period is the result of beam mispointing which is in turn
caused by thermal effects on the spacecraft antenna.)




Filtered Fade Datafor VSA'T #7,
Feb., 1995

Hours, GMT

Day Of Year

The data is filtered by standard deviation selecting
only “clear sky data.
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Interpolated Fade Data for
VSAT #7, Feb., 1995
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The filtered data is linearly interpolated across days
S0 as to estimate the month’s clear sky signal levels.
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o clear sky baseline
" fade data

The signal level data is then subtracted from the sstimated
clear sky levels to yield the signal fade.
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% Time Fade Equal or Exceeded

Fade Availability for VSAT #7
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Downlink BER Availability for
VSAT #7, 1995
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Estimated Uplink BER Availability
for VSAT #7, 1995

29.29 GHz rain Fade Attenuation
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&%@@ Performance Status
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Adaptive Rain Fade Compensation

+ Theran fade protocol Is functional detecting
fades, providing an additional 10 dB of margin
and seamless transitions to and from coded
operation

+ The stabilization of the link margins and the

optimization of rain fade decision thresholds has
resulted in improved BER performance

+ Characterization of the Fade Compensatlon
Algorithm is Ongoing
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